tional deformity. Reduction of the outward displacement and maintenance of correct alignment is almost impossible with the hips extended but, provided the hips are flexed, a slight compression force to the iliac crests will easily close the pelvis. Traction on the leg, sometimes together with gentle manipulation, reduces the upward and rotational displacement.
The patient is placed upon a bed with fracture boards and an overhead frame; a firm canvas sling, spread by rods, is placed under the pelvis. The sling extends from above the iliac crest to below the greater trochanters. The rods are attached to cords which pass over pulleys in the overhead frame, the cords from the left side crossing over to the pulleys on the right and vice versa. The ends are attached to weights, the total of all four weights being sufficient just to raise the patient from the bed. Each leg is then placed upon a firmly bandaged Braun's frame, so that the hips are flexed. The limbs are kept in this position by weight extensions of 8 lb, attached by strapping extensions, or to Steinmann's pins transfixing the tibial tuberosities. The patient is then supported on a back rest. If, in addition to separation of the pelvic halves, there is upward displacement of one half, skeletal traction is applied to the limb of the affected side with sufficient weight to pull the fragment into position. Frequently no anesthetic is required for this procedure but, if rotational displacement of the fragnent is also present, then manipulation is necessary. The patient is antsthetized, placed upon the sling and turned on his side. The rotated fragment is pushed forwards; the patient is then rolled on his back and the sling and frames are adjusted.
The degree of compression by the pelvic sling can be adjusted by altering the obliquity of the ropes. Control radiographs are taken and the ropes are adjusted so that the pubic symphysis is kept in position. Reduction is usually complete and the position can be maintained with little difficulty. Nursing in the apparatus is easy. The patient can be lifted to use a bed-pan by pulling on the weights and, if the lower end of the sling is turned back, the bed-pan can easily be slid into place. Most patients are quite comfortable in the apparatus, though in the very old there may be some mental confusion in the early stages of treatment.
Fixation is maintained for twelve weeks, but after six weeks the traction weights are removed and graduated leg exercises are allowed. Weightbearing and active rehabilitation are started after twelve weeks.
Experience since 1948 has shown that crossing of the pelvic suspension cords in order to increase the compression force upon the pelvis is rarely Table' Cases of closed injury of bladder and urethra associated with fracture of the pelvis (Bristol Hospitals 1950-62) (Table 1) , and most of these were due to motor accidents.
Mechanism ofInjury
Injury to the bladder is usually the result of penetration of a distended bladder by a jagged end of pubic ramus (Fig 1) . The type of fracture in which injury of the posterior urethra occurs is typically the 'stove-in' pubis, where all four rami are broken (Fig 2) . Here the triangular ligament'is held firm by the posterior limbs of the ischial rami (Fig 3) , while the pubis drives the prostate backwards, shearing off the urethra at the apex of the prostate.
Extent of Urethral Damage
Poole-Wilson (1947a) reported 11 cases of partial rupture out of 20 fractured pelves with ruptures of the posterior urethra. All except one were due to traffic accidents. With the exception of this series partial rupture has been recorded only occasionally, and nearly all posterior urethral injuries have been reported as complete. Barry (1942) Someten years ago I was called to see a boy aged 20 who had been admitted a fortnight previously, having been knocked off his bicycle by a lorry. A catheter had been passed, in accordance with orthodox teaching, as a ruptured urethra had been suspected. Instrumentation was easy, and 6 oz of slightly blood-stained urine had been withdrawn. As he still failed to pass urine, the catheter was replaced the next day and left in for the full two weeks, at the end 'of -which he died of a fulminating pelvic cellulitis. At post-mortem both a ruptured bladder and complete rupture of the urethra were found. The The dangers of extravasation of urine have been grossly exaggerated in the past, as it was thought that this caused pelvic cellulitis. This anxiety has dated from the days when extravasation occurred in association with periurethral abscesses and instrumentation of the urethra, where the urine was grossly infected. In cases of injury of the urinary tract in association with a fractured pelvis, the chances of the patient having a urinary infection at the time of the injury are negligible. Extravasation of uninfected urine into the pelvic tissues can cause no serious harm for twenty-four hours. In other words, the urgency for treatment because of the risk of extravasation is quite unfounded and patients can safely wait while resuscitative measures for their general condition are instituted. When the shock has been treated, the physical signs of a rupture of the lower urinary tract will, of course, become more obvious.
Palpation of a full bladder may at first be masked by the presence of a hxematoma in the pelvis, which can give an area of dullness above the symphysis pubis; this, however, is ill defined and spreads across the suprapubic region rather than directly upwards in the midline. If the patient has passed urine shortly before the accident, distension of the bladder may take several hours to develop. Furthermore, renal function may be temporarily suppressed by the drop of blood pressure due to shock.
There is no need to discourage the patient from passing water; in fact, he is encouraged to try to pass urine to determine whether there is any urethral damage.
A rectal examination should be performed in all these patients to outline the prostate and to ensure that there is no damage to the rectum by bony fragments, as this immediately converts Rupture of the bladder, with or without concomitant rupture of the urethra, is a more difficult diagnosis. However, if after several hours' delay there is still no distension of the bladder and no inclination to pass urine, an extraperitoneal rupture of the bladder is certain. Extravasation has already occurred and, provided no one has attempted to pass any urethral instrument, the pelvis will remain sterile. It is again perfectly safe to wait twenty-four hours to be certain of the diagnosis.
Radiological Aids to Diagnosis D'Arcy McCrea (1940) advocated the use of Lipiodol injection into the urethra for diagnosis of rupture. Numerous writers since have supported this, but it is surprising to note in nearly every article on this subject there is an admission of failure, either of the cystogram itself or in the interpretation of the cystogram. While it is agreed that radiology can give more accurate information than the passage of a catheter, nevertheless it is just as likely to carry infection from the region of the external meatus into an area where the collection of blood, fragments of bone, and possible extravasated urine will provide the perfect culture medium. Furthermore, such X-ray procedures, even by the bedside, are often impracticable in seriously ill patients with multiple other injuries. However, in some cases urethro- before the distal sound could be passed through into the bladder. In the remaining cases all that was necessary was a finger introduced into the bladder after dilatation of the suprapubic cystostomy and then the sound could be guided on to that finger as described by Poole-Wilson (1947b) . This maneuvre was found to be most helpful.
At the time of the second-stage operation, the most remarkable feature was the limited amount of reaction in the pelvis. Considering the extent of damage to tissues and the amount of blood clot that must have been present, one can only assume that this minimal reaction was due to the fact that the pelvis and the site of rupture had been kept completely free of infection.
After finding the correct way through the urethra, it was then felt safe at the second stage to leave an indwelling catheter, as by this time the healing process had sealed off the area of the tear in the urethral wall.
Whether any tightness in the urethra can be felt or not, dilators are passed at increasing intervals for the first two years after the injury. Only when the patient has succeeded in going twelve months without dilatation and after that interval the urethra is found to be perfectly easy, is he left without further instrumentation.
Results
Twenty-two patients have been treated by this regime. A ruptured posterior urethra was found in 17, and a ruptured bladder in 10 (5 had double injuries of bladder and urethra).
To assess results of a subject such as this presents considerable difficulty in estimating any comparison with other series as the numbers are inevitably small.
The only claims made in this series are: (1) No patient at the stage of two years after his injury has required urethral instrumentation at less than six-month intervals. (2) No patient has been lost from pelvic sepsis. (3) All except 2 cases have proved to be only a partial rupture of the membranous urethra, and not a complete rupture as we have been given to understand in the past. (4) Inspection of the urethra with the panendoscope immediately prior to any second-stage procedure requires extreme care and patience, and can then be invaluable. This paper is not an attempt to put the clock back on the treatment of ruptured urethra. The success of this treatment is thought to be due to the appreciation of the fact that the majority are partial ruptures, and this valuable state must be preserved by allowing no foreign body to pass either in the form of a diagnostic catheter or a small quantity of radiopaque dye. The diagnosis can be made on physical signs more accurately than by testing the urethra.
